The calpain domain of the maize DEK1 protein contains the conserved catalytic triad and functions as a cysteine proteinase.
Development of the aleurone layer of maize grains requires the activity of the Defective kernel 1 (Dek1) gene, encoding a predicted 240-kDa membrane-anchored protein with a C terminus similar to animal calpain domain II&III. Three-dimensional modeling shows that DEK1 domain II contains a conserved calpain catalytic triad and that domain II&III has a predicted structure similar to m-calpain. Recombinant DEK1 domain II&III exhibits activity in the caseinolytic assay in the absence of calcium, although the activity is enhanced by calcium. This is in sharp contrast to animal calpains, which require Ca2+ to be active. Bacterially expressed DEK1 domain II does not display caseinolytic activity, suggesting an important role for DEK1 domain III. Mutation of the catalytic Cys residue to Ser leads to a loss of caseinolytic activity of DEK1 domain II&III. Two features of DEK1 calpain may contribute to maintaining the active site triad in an "active" configuration in the absence of Ca2+, both of which are predicted to keep m-calpain domains IIa and IIb apart. First, DEK1 lacks key charged residues in the basic loop of domain II, and secondly, the absence of an acidic loop in domain III, both of which are predicted to be neutralized upon Ca2+ binding. The Dek1 transcript is present in all cell types in developing maize endosperm, suggesting that the activity of the DEK1 calpain is regulated at the post-transcription level. The role of DEK1 in aleurone signaling is discussed.